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Let G = (V,E) be a finite directed acyclic graph without loops or multi-
ple edges, and let L = v1v2 . . . vk be a linear extension of G. A jump (resp.
immediate successor) is a pair vivi+1 of consecutive elements in L such that
(vi, vi+1) /∈ E (resp. (vi, vi+1) ∈ E). The jump number of G is the mini-
mum number of jumps in a linear extension, or, equivalently, the minimum
number of edges whose addition results in a Hamiltonian path in G.

Proposition. MISE is equivalent to the jump number problem.

Proof. Observe that every consecutive pair of elements in L must either be
a jump or an immediate successor. In particular, we have

|{jumps in L}| + |{immediate successors in L}| = n − 1

Thus, any linear extension that maximizes the number of immediate succes-
sors will also minimize the number of jumps.

As explained in [1], any two dags with the same transitive closure are
equivalent with respect to the jump number problem. It follows then that
it may be considered a problem on posets. Pulleyblank [3] showed that
determining the jump number of a poset is NP-complete.

Though the jump number problem is NP-complete even for chordal bi-
partite graphs [2], it is a well-studied problem and can be solved in polyno-
mial time for a wide array of subclasses of dags and posets.
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